Bv William F. Pate, 
Of Lebanon, Kentucky. 



and 

Ray S. Basslek, 

Curator, Dirii^ifm of Inrertebrate Pahoutoloyy, C. »S'. Xational Museum. 



Probably nowhere in America is a moi*e complete and better 
exposed section of Xiagai*an strata than that shown along the Paleo- 
zoic geanticline of West Tennessee. This section is ^vell exposed 
along the Tennessee River and its tributaries, but the many fine 
fossils that have made this classic gronnd foi; the paleontologist have 
come almost entirely from the conspicuous white-cap))ed, rounded 
hills or glades scattered through ])ortions of Decatui*, Perry, 
Wayne, and Hardin counties. A portion of this Xiagaran section 
contains rather thick beds of white clays and clayey limestones, 
which weather into soils unfavorable to the growth of much vegeta- 
tion. Therefoi’e, wlien these particular strata happen to occu}\v the 
top of the hills or are exposed along their slopes, spaces almost 
entirely baiTen of vegetation occur in otherwise well-wooded areas, 
and because of their white claytw soil, such bare sjiots or glades, as 
they ai*e locally known, are visible for considerable distances. The 
strata whose disintegration ]u*imarily gave rise to these spots are 
usually very fossiliferous. In jirocess of erosion the fossils are left 
behind, so that in the course of time most of the glades become ideal 
collecting grounds. Indeed, fossils are sometimes so abundant on 
the glades that specimens can be shoveled up literally by the bushel 
measure. 

Despite the fine fossils and good sections afforded by the area, 
comparatively little has been done on its paleontology, and but one 
writer has published on its stratigraphy in any detail. The present 
contribution is based upon several short seasons of study and collect- 
ing by Mr. Pate, and upon a joint sdudy of the i*ocks by both authors 
during two weeks of the summer of 1907. Much of the senior 
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author s time was devoted to collecting the echinoderm fauna of the 
area for Mr. Frank Springer, hut, in tracing the various crinoid 
horizons, an exceptional opportunity was afforded to study the 
stratigraphy in detail. This collecting resulted in the addition of 
nnuiy new species to the already considei’able crinoid fauna and in 
the discovery of material affording new data concerning the 
described forms. These crinoids are at present being studied by Mr. 
Springer, who expects to publish a special monograph upon them in 
thi‘ near future. Besides the study of the stratigraphy with Mr. 
Bate, the junior author paid paidicular attention to the collection of 
the other classes of fossils, so. by a combination of efforts, it is 
hoped to add something to the knowledge of the region. Practically 
all of the echinoderms found on these various trips are a part of the 
Springer collection, while all of the remaining specimens belong to 
the IT. S. National ^lusenm. 

Ill 1847. Roemer visited this glade region and spent about five 
weeks collecting the fauna. The country was then very sparsely 
settled, and his efforts were, of necessity probably, confined to De- 
catur County, in the vicinity of Dixon Spring and Brownsport Land- 
ing. where he could secure living accommodations. Practically all 
the species which in 18()0 Avere described l)y him in '' Die Silurische 
Fauna des AVest lichen Tennessee " were collected on the glades of the 
locality mentioned. Since Roomer's species have been procured from 
the same sections and localities by subseijuent collectors, there is 
now no doubt regarding their geologic position. Troost, Safford, 
AAMrthen, AVachsmuth. Rominger, and other paleontologists collected 
on the glades rc[)eatedly. but. aside from the publication of a new 
spe<*ies now and then, nothing further has l)een done upon the 
paleontology. 

The first account of the stratigraphy of these Silurian rocks was 
given by Professor Safford in ISC)!.'" and later in his Geology of Ten- 
nessee. in I8t>9. where the Xiagaran rocks are subdivided into two 
nearly eipial portions, each about 100 feet thick, a lower or Ayariegated 
bed and an upper or sponge-bearing bed. The general section pre- 
sented by Professor Safford, taken from the type locality at Clifton, 
is as folloAvs : 

(!') Meniscus limestone. 

(h) SpoiiLTe-lienrinj^ bed: criiioidal, and ar.£:illaceous lime- 



stones, inaiiA’ of them ^rlade-forminir, hi^rhly fossiliferons, 

containing sparsely thin layers of chert UO feet. 

(fi) Varieirated bed; irray, red, and mottled limestones, inter- 
stratified; many layers aririllaceons : Orthocerata abundant 
in its loAver i»art. Clifton is located in i>art upon it DG feet. 

Entire thickness of the formation ISO feet. 



<^Amer. Jour. Sci. (2), XXXI, pp. 20G, 207. 
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The name Meniscus limestone is misleatling, since the characteriz- 
ing sponge, Astrcvospongla menlscux^ is found only in the upper or 
sponge-bearing bed. In 1870 this name was changed to (he Clifton 
limestone by Salford and Killebrew in their Elementary Geology of 
Tennessee. 

In 1003, Dr. A. F. Foerste® published his valuable paper Silurian 
and Devonian Limestones of Western Tennessee," by far the most 
important contribution to this subject. Doctor Foerste’s studies led 
him to recognize in Salford s Variegated beds the Clinton, O.sgood, 
Laurel, and Waldron formations of the western flank of the Cincin- 
nati geanticline, and at the top of this division two new foianations, 
the Lego limestones and Dixon beds. To Salford's upper member, 
or sponge-bearing bed, as exposed at Clifton and Brownsport Fui*- 
nace, Foerste applied the new name Brownsport. Other new names, 
the Maddox limestone of early Niagaran age, the Glenkirk limestone 
for a combination of the Laurel, Waldron, and Lego, when these 
could not be separated, and the Gant bed for an arenaceous limestone 
phase of a part of these late Xiagaran rocks, Avere instituted. Doc- 
tor Foerstes article contains much A^aluable information, but his 
arrangements of facts, particularly in the description of sections, is 
such that it is difficult to assemble his evidence. We are in accord 
Avith most of Foerste’s Avork on the lower portion of the Xiagaran, 
and oui’ efforts in this paper are to present a detaileel account of the 
late Xiagaran, Avith particular reference to the BroAvns})ort diAu- 
sion. We ha\"e made free use of Doctor Foerste’s AA^ork and Avish to 
acknoAvledge our indebtedness to his publication. 

A study of the stratigrapliy of this general area has shoAvn numer- 
ous unconformities in strata Avhich are essentially hoiuzontal. The 
geologic range is from the loAvest Trenton to the Mississippian, but 
the main geologic divisions ai*e seldom (*onformable. The loAA^est 
Trenton is succeeded by the uppermost Cincinnatian strata; the 
Xiagaran rocks are folloAA^ed by Ilelderbergian .strata of XeAV Scot- 
land age, and even in these larger divisions unconformities are noted 
betAA^een their individual members. 

Such minor unconfoianities ai*e indicated in the table of sections 
on page 428. It may also be noted that, so far as obserA^ed, no single 
locality affords a complete and continuous section of all the Xiagaran 
strata knoAvn to occur in the area. For example, at the tA i)e-locality. 
Clifton, in Wayne County, a considerable poilion of the late Xiag- 
aran is Avanting; eA^eii at DecaturAulle, Avhere probably the most com- 
plete section of the entire area may be seen, seA^eral membei-s are 
missing. It is, therefore, only by comparing section after section 
that the complete succession may be determined. The composite 
section offered on a subseiiuent ])age Avas thus comj^iled. 

® Journal of Geology, XI, pp. 554-715, 
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As noted befoi‘e, our attention was directed more particularly to 
the Brownsport bed and succeeding strata, or, in genei’al terms, the 
late Niagara!! rocks. These strata have furnished by far the most 
of the fossils from the glade region, and reference by most authors 
to the Niagara!! faui!a of AVesteiii Tennessee is not to the Clifton 
limestone as a whole, but to this particular division. Careful col- 
lecting and detailed st!’atigraphic work has conviiiced us that the 
post- Dixon strata of Niagaran age, instead of being a bed of hetero- 
geneous clayey shale and limestone, I'eferable to only one formation, 
the Brownspoi t, contains at least four divisio!is well marked faunally 
and lithologically, and iiiteresting furtheianore because of their un- 
conformable development. Accepting the term Brownsjiort and 
defining it as a group, we would pro})ose in addition the following 
!iew toiinations: Beecli Biver, Bob, Lobelville, and Decatur. The 
several classifications proposed for these rocks may then be tabulated 
as follows: 

Xkigaran strata of West Tennessee, 



Salloni, 1.SH9. 


Foerste, 1903. 




Pate and Bassler, 1908. 






1 


Decatur. 








, [Coral zone. 




Gant. 


1 


Lobelville. J 






g 


(Bryozoan zone. 








[Conchidiuni zone. 






CL 


Pol). 1 Dictyonella zone. 




Sponge hearing bed. 




*5 

C 


[ Unci nidus zone. 








u 


j Eiicalyptocriiius zone 






Brownsport. 




Beech River. iTroostocrinus zone. 










[Coccocriniis zone. 


eus. 














Dixon. 




Dixon. 






Lego. 1 




Lego. 






Waldron. ICilenkirk. 




Waldron. 




\’ariegated bed. 


Laurel. | 




Laurel. 




Osgood. 1 

[Maddox. 




Osgood. 




Clinton, j 




Clinton. 



SECTIONS. 



Tn ordei* to show tlie ehai‘acter and occurrence of these divisions, 
we have thought it. best to fii‘st give detailed sections at (1) the type 
locality of the Clifton limestone, (i2) at Biownsjioi't Fuinace, whence 
the Bi“ownsport group dei-ives its name, (o) at Decatiu’ville. and 
(4) at several other localities whei’e valuation from these more com- 
plete s(*ctions have been noted. The individual foiinations of the 
late Niagaran are then discussed, followed by our interpretation 
of the complete section of the area, constiaicted fi‘om the various 
localities studied. Finally the occuiTence of the same faunas in areas 
other than AVest Tennessee, is noted. 
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CLIFTON, TENNESSEE. 

The section at Clifton is well exposed along the river bank, the low- 
est beds being shown north and south of the old cement iiiilb where a 
fault brings the Middle Ordovician Hermitage limestone in contact 
with the Dixon, Proceeding southward from this ])oint, the Dixon 
and overlying formations are well exposed; northward along the river 
bank and then along the slope of the hill back of Clifton, the entii'e 
section can be made out in more or less detail. The Waldron, witli 
its typical fauna, is well shown along the river bank about one-foin th 
of a mile south of the cement mill and also in the town of Clifton 
itself. The following section is a combination of these several ex- 
posures. In this, as well as in the following sections, the strata are 
arranged under the formations and subdivisions recognized by us, 
and descril)ed more in detail on succeeding pages. 

Scf^tion (It ('lifton, W'aj/m' County, T('nnrs.sr<\ 

Gravel beds. 

Silurian (Niagaran). 

10. Beech River formation. Feet, 

f*. Eucal.vihocrinus zone. Dark blue shales with many cherty 

layers. Dossils abuiulant-- 

&. Troostoerinus zone. lUue shales and limestones holding 
TrooNtocrinus and associated fossils and arranged as 
follows : 

5. Limestone layer ‘ 1 

4. Blue shale lit 

0. Compact limestone 2 

2. Blue shale IS 

1. Compact limestone in layers varying from 1 to 0 

inches in thickness r> 

a, Coccocrinus zone : 

5. Blue shales with thin beds of nodular cherty 

limestone 01 

4. Blue shales with four or more well detined chert 

bands 1 to 2 inches thick 2 

2. Blue shales free from chert, irregularly developed^ 0-7 

2. Grayish white crinoidal limestone with a purplish 

tinge when freshly broken 01 

1. Blue shales weathering white ui)on (exposure 2 

9. Dixon formation. 

Red shales and clayey limestones with occasi(Mial layers of 



white argillaceous limest(UU‘S. Pistuliyoni hnnisyhrrnui 

rather abundant 44 

8. Lego limestone. 

h, CNunpa(*t gray limestone with layers of r(*ddish, more 

argillaceous rock 141 

a. Coini)act, whit(\ massive limestone 211 

7. Waldron shale. 

White indurat(^d clay and whit(‘ argillaceous linu^stones 



with the typical Waldron fauna, among the sj)ecies being 
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Feet. 

EnciiJifiitocr'nnis mmjnus, E. clmdi, t<tciihanocr}uu}< gcmmi- 
I)irtifon<Jla rrticulata, Mcristina ‘muria, lfom<ro- 
sgini < r(i.i\ X iirhosiiini ifisjfonnis, A nastrojihia int(Tnas- 
r(‘ns, Ij'iiiann rhoinboiddUs, UhiindomcUa hyhrida, Cnl- 

loynni cirgantiiJn, etc 

0. l.anre] limestone. 

Mnssive, riMldisli i)nri)le nrJ^illaeeous and siibcrystalline lime- 
stone 25 

5. Osii;oo(l limestone. 

Tliin-lM‘dded I’eddisli arj^illaceons limestone holding: Eteghano- 
(‘rinus nsgixfdrusis and typical ('urgorrinus ornatiiJ^ 14 



4. “(dinton" formation." 

White to liirlit brown crystalline fossil iferons limestone with 
j^reenish lircnvn chert. This layer has yielded the follow- 
in^j^ fossils: Lrgtdiia rJwmboiduUs, Dulnuinclla elcganiuJn, 
fdiiigsinnihUi dagtoncnsis, OvtJns ftnb(dlitcs. Cgvlonemn day- 
Ilhrnns dayioiirn.sjs, (UtlymciK^ rogdrsi. Cyrtij(‘cras 
sabvom yrrs.sum, Favosifcx favosus, ]\ )i}<igarcusis, and Hilly- 

sitrsf ratcnulatu.s 1 

Ordovician (( dncinnatian). 

Fernvale (Kichinond) formation. 

b. lUnish shales with libynebolrrma ciigii.r, Dhiorthis sub- 
quad rata, D. proariia, and Rhoinboiryga quad rata. 



Manni(‘ clay of Fo(‘i*ste 15i 

a. (’oarse-c:i*aim‘d, cross-b( Hided, liitht-<*olored i>hosi>hatic 
limestone with Hbymdwirrma caya.r and Etrophomi'na 

jdaundursata. T.ei]u‘rs limestone.^ 10 

2. Arnheim (“Warreir') formation. 

Foars(‘ly crystalline phosphatic limestone weatherini: into 
abundant chert frajtinents. Dinortbis rrtrorsa, Lcytwna 



rboniboidaUs, and Ehyucbiit remit deuintuni var., are the 
m<)st abundant brachi(»pods, while S(*veral species of liryo- 
zoa aiH' somefiim‘s so nnmerons as to till the entire layer, 
d’he low(‘St la.v(‘r of this fonnation is of dark-colored con- 
.irlomeratic mat<n-ial nunle np of the casts of (\vcloi*as, 
and containin.ir lar.ire and small fra^nnents of the nnderly- 

mg: llerniitai^^e limestone 0-3 

Ordovician ( Moha wkian ) . 

1. Ib'rmitai^e (“Saltillo’') formation. 

Fdnish-i^ray. compact ar.irillaeeons limestone lay(‘rs two to 
five feet thick, alternatini: with bln<‘ shales of (*qnal thick- 
ness 70+ 

nRowNsroRT furxai k. Tennessee. 

In the vieiiiity of Browiisport Furnace t\vo well-marked glades ex- 
])ose a fine section (;f tli(‘ vatuous beds belonging to the Beech River, 
Bob. and Lobelville formations. The red limestones and shales of the 
Dixon may be seen at the base of the southern glade, while the young- 
est T^aleozoic rocks of the section — tlu^ Devonian black shale — were 
exj)osed in the hillside northwest of the furnace. 

"This name is ])rovisionally employed for the western rocks referred to the 
ri inton by Foerste and otlua's. 

^ Foerste, not Leipers foi*mation, Hayes and Ulrich. 
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Section at liroicnsport Fimuice, Decdtur (U/unty, Tennessee, 

(^ravol 1)0(1 s. 

Dovonijui. Feet. 

(MiattJiiioojxn shalo (exposcnl alonj: norlliwost of furnace) — 

Silurian. 

o. Loholville formation. 

(’oral zoii(\ Y(‘llow clays and arffillnci'ous linu'stoiK's hold- 
injjj an ahundant coral fauna. C’outains nmnerous sjicci- 
ni(*ns of S(‘veral species each of Fnro.sitcs, n<>lioUt(\s, t'hulo- 
])oni, ('usUylnjllHin, Aln'oW(\s, and 'I'Uccia, and 
shmtuirtU _ 20 

2. I*ob formation. 

(I. Sonnnvhat massive argillaceous limestom‘ with few fossils lo 
r. Blue clay and shah'S with many hrachiopods. Mrristinn 
mni’ia-i'u'mcri. Diet ijoncUn (jilthosn, (iyyidaUi nnneri, 
Mcrintn tcnncHsccnHis, I'ncinalus /caar.s.sTra.s*/.s*, and ir<7- 
soniii suffonli, and a small form of Alniyn ecilcnUiri.^ 



7}ia(/nrensis particularly ahundaut IT 

h. Thin yellow arjj:illaceo\is limestone alternatiiii: with shale_. 4 
«. dray, rather inassivi* limestone containinj' larjje (‘xami)lcs 

of Un('itniln,s sfrickUtndi _ ^ _ 4 

1. Beech Biver fonnation. 

c. Eucalyptocrinus zone _ 10 

b. Troostocriuus zone 24 

(i. (^)ccocrinus zone 15 

Dixon formation. 

Bed argillaceous limestones and shales, exi)os<Hl at base of south- 
ern glade — 



decaturvilij:, ten nessee. 



The following section is ex])o.sed within a radius of 1 mile of De- 
catni'ville, and although exposures are numerous, the section as a 
whole can be observed at lio jiarticidar place. The lower ]>art of the 
.section is brought u]i by an immen.se ui)lift just east of Dec'atiirville. 
while the u])j)er formations may be found on the higher land about 
the town. At Decatnrville itself the Decatur limestone is represented 
by bowlders only, luit at Tuck's ^lill, 1 mile north of the town, 70 
feet of this limestone is present, and, fuidhermore, its iinconformable 
position upon the Kucalyjjtoerinus zone of the l^eeeh Kiver fonnation 
is excellently shown. At this point, l)lasting by ]Mr. Pate in the 
upper part of the Eucalyptociunus zone ivsulted in a large eriuoid 
fauna. 



General section in thn vicinity of Dccat nrrillc, Dccatiir Goiinty, Tennessee. 



Gravel bods. 

Devonian. 

Chattanooga shale 

Hardin sandstone. 
Camden chert 



Feet. 

0-10 

(y-A 

4-f 
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Linden formation. Feet. 

TUnisli sliale.s with hr.vozua 8 

Kesidnal limestone bowlders holding; Cannirorri}ius and Ilelder- 

ber^^ian braehioi)ods 5 

Silurian. 

Decatur limestone. Massive, white crinoidal limestone becoming 

yellow and shaly at the top 70 

Beech Uiver formation. 

Eucalyptoeriiius zone. Bluish shales becoming yellow toward 

the toj) 20 

Troostocrinus zone. Kossilfer(Uis shales varying from blue 
through yellow to white in order, with a limestone baud in the 

middle i)art 24 

Coecoerinus zone. Shaly limest<me in the ui>per i)art and whitish 

limestone easily disintegrating into clay in the lower 2b 

Dix(ni formation. Burplish shales in lower part and red crinoidal 

limestone in upi)er 85 

Lego limestone, (irayish limestone with a few red layers 80 

Waldi'on shale. Burplish shales with an intermediate layer of white 
limestone. Mimulus icaJdrom nsis and othei' Waldron fossils noted. 4 

T^aurel limestone. Bale i)uri)le, massive limestone 25 

Osgood limestone. Massive white crinoidal limestone with a tend- 
ency to form cliffs when favorably exposed 10 



Ordovician. 

Arnheim ('‘M’arreii”) formation. Coarsely crystalline ])hosi)hatic 

limestone 2 

Hermitag(‘ (“Saltillo”) formati<ni. Argillaceous limestone and shale 
with usual Lower Trenton fossils. This, the lowest rock of the 
vicinity, is ex])osed for a distance' of a mile along Bushing (’reek 
east of 1 )ecaturville . .. ;10 

lady’s DLUFF, perry county, TENNESSEE. 

This in one of the hiohe.st aiKl most beautiful blufts along the Ten- 
nessee Kivei*, and furnishes an excellent section of the Xiagaran and 
rielderbergian rocks. Lady's Blutf is on the east side of the Ten- 
nessee Kiver, 1 mile below Mousetail and just below the mouth of 
Lick Creek, in Perry (\)unty. In this section, which follows, the 
absence of the coral beds normally preceding the Decatur limestone 
is notewoi'thy. 



at LadFs Bluff, Ferry County, Tennessee. 

(i ravel lieds. 

Devonian. 

Linden (Ilelderbergiau) formation. Feet. 

h. Shales with numerous bryozoa and braehiopods 8 

a. ^lassive crinoidal limestone with (Uuna roeriuus 4 

Silurian. 

Decatur limestone. Massive crinoidal limestone, gray, magm'sian iii 

upi)er part and more yellow in lower portion 68 

Lobe 1 > i 1 le f o r m a t ion . 

Coi*al zone wanting. 

Bryozoa n zone. 

Light blue soft shale 2 

White argillaceous limestone 2 
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lilue slialo with bryozoa and a few corals 1 

Tiirph? shale and arj^illaceons limestone, coiitaininj; many 

bryozoa and a few corals 17 

Bob formation. 

Conchidinm zone. Xodnlar, cherty, crinoidal blm^ and '^vny lime- 
stone with Conchidium in upper part esi)ecially. Otlun* fossils 

Dictyonella zone. Blue shales with rather nnmerons brachiopods 5 

riicinulns zone. Grayish, cliff forming limestone breaking into 

large blocks 1(» 

Beech River formation. 

Kiicalyptocrinns zone. Bine and yellow shales with EucaUnAo- 
(‘Vinits and other characti'ristic fossils. At one i)oint in the near 

vicinity this bed has thh'kened to 40 feet 20 

Troostocrinns zone. Yellow shales and thin white limesttme 24 

Coccocriniis zone. Only topmost layer exi>osed — 



MOUSETAIL, PERRY COUNTY, TENNESSEE. 

The local variability of the beds comprised in the late Niagaran 
is brought out in a comparison of the Lady's Bluff section and that 
at Mousetail, 1 uiile south. The absence of the Bob formation in 
the Mousetail section is particularly noteworthy. 

Section nt Momctail, Berry County, Tennessee, 

Decatur limestone. 

Massive gray and white coarsely crystalline liniestone with few fossils. 
Lobelville formation. 

b. Coral zone. Yellowish clays and thin limestones with numerous 

specimens of Farosites, Iletiotites, and other corals 

a. Bryozoan zone. Soft shales holding many bryoz(»a and a few corals 

of the genera Farosites and Iletiotites. 

Bluish white shales 

Purplish shales 

Beech River formation. 

c. Encalyptocrinus zone. Yellowish shales with criiioids and other 

fossils characteristic of this^iorizon 

b, Troostocrinns zone. Thin limestone and shales with T, rein- 

a, Coccocriniis zone 

Dixon formation. 

Red shales. Top only exposed 

In the remaining sections studied by us the differences in lithology 
and in fauna were so slight that it was deemed best to arrange these 
in tabular form. In this table the bottom and to}) of each section is 
indicated by the lowest and uppermost figures, or while blank 
spaces within these limits show the absence of formations. The 
various thickne.sses are given in feet when accurately determined, 
but by X when only noted. 



Feet. 

S 



45 

15 



Table of Sections, 
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PO>ST-l)IXON FORMATIONS. 

Alon^ the western flank of the Cincinnati axis the Silurian rocks 
following the Waldron shale are known as the Louisville limestone. 
In West Tennessee the same interval is occupied hv sevei’al limestone 
and shale formations which have been named hv Koei-ste. in ascend- 
ing order, the Lego limestone, Dixon bed, P)i‘ownsport Ixnl, and Cant 
bed. The Brownsport and Gant beds are the special subjects of this 
pa per. 

ITe term Brownsport was loosely defined. In fact, the name could 
hardly be considered as defined at all, since ])i*actically tln^ only de- 
scription of these sti'ata given by the author of the name is to the 

effect that the name Brownspoi-t bed is applied to the rieldy fossil- 
iferous section overlying the Dixon red clay and containing the fauna 
studied by Koemer during his visit to Decatur County, Tennessee. 
In this sense the name would have reference maiidy to the crinoid, 
brachiopod, and coral beds, so cons})icuously shown in the section at 
Brownsport Furnace. Apparently the name was instituted only for 

convenience of reference, and not as a format ional name. In the 

same article ( p. oTti) rocks now known to be efiuivalent to the brachi- 
opod beds of the Brownsport Furnace section are named the (iant 
bed. The recognition of either or both of these names as formations 
is thus made (luestional)le, and we were in doubt whetliei’ (1) to ap- 
ply the name Brownspoi't as a group term to the ]K)st-l)ixon Xiag- 
aran strata as ex])osed at Brownsport Furnace, ('2) to extend the term 
so as to include all the Xiagaran rocks following the Dixon, or (o) to 
restrict and redefine the formation entirely. After a consideration 
of all the sections, the first course seemed the wisest. 

In the post-Dixon Xiagaran interval four well-marked divisions 
can, we believe, be recognized. The lowest is a series of rather 
widely distributed, very fossiliferous white clays and thin-bedded 
limestones furnishing most of the crinoids afforded by the glades; 
ai'gillaceous limestones and shales, (juite similar lithologically to the 
Dixon but of more local distribution, succeed these wliite strata, and 
are overlaid in turn by blue shales bearing great numbers of Ijrachio- 
pods; just above the )>rachiopod beds are blue shales and cherty lime- 
stones in which the great coral fauna so well developed at Louisville, 
Kentucky, is likewise abundantly represented. In exposures of these 
strata in Tennessee the corals are sometimes so numerous that the 
ground is entirely hidden by the specimens. These three formations 
constitute the Brownsport group as here recognized. Finally, the 
Xiagaran of West Tennessee is closed by a massive white, coarseh^ 
cr}"stalline limestone, 70 or more feet thick, which seems to be of con- 
siderable extent, esj^ecially in the northern half of the area. 



418 



PROCEEDINGS OF THE NA TIONAL MUSEUM. 



VOL. XXXIV. 



BEECH RIVER FORMATION. 



As indicated previously, the lowest l^eds of the Brownsport group 
furnish most of the crinoids of the late Xiagaran of West Tennes- 
see. To this formation the nani(‘ Beech River is applied from the 
conspicuous exposures along I>eech RIaxu' in Decatur County. The 
Aveathering of these beds gives rise to the most conspicuous of the 
West Tennessee glades. Their strata are almost exc‘lusively tine 
shales of a gray, yelloAv, or bluish color. ))ut Aveathering into a Avhite 
( lay. Tliese shales ai’c generally pi'esent Avhere their jiroper place in 
the section is exposed: indeed, they form the most Avidely spread di- 
A'isiou of the late Xiagaran. Their fauna is also the best knoAvn of 
any of the Xiagaran divisions, j)rol)ably because most of the Avell- 
knoAvn crinoids and blastoids from West Dmnessee are deriATd from 
them. (/or(‘orri){ ffs barnf, 7^roosfo< riiufs re'niirardti^ and Eucahjpto- 
rr/jufs mUU(j(nuw are }>art icularly abundant, and each Avas found to 
be characteristic of a certain zone. Xinnerous out(‘rops of these 
shales may 1)C seen in the general area betAveen l^eri'vville and Clifton, 
but particularly tine exposures are found at BroAvnsport Furnace, 
thence nortliAvard to Pcu’rv vill(‘, and at numerous localities along 
Beech Rivm*. Tin* BroAvnsport Furnace section has been given on a 
preceding })agc: the sections along Beech River are essentially the 
sam(‘, but the best cxjiosed and most cleai-ly defined section of the 
Beei'h River formation is found at the large glade about 2 miles 
south of BerrvAille. 



>sVr//oR i)vu }nih'^ suuth of PrrnjriUr, Decntiir Coiniti/, Tennessee. 

Decatur liinestom^ In lar^e hoiilUers coviuing formation below 

Beech Uiver formation. 

Encalyi)tocrinns zone. 

Fine blnisli fossUiferoiis ,‘^hales in the lower part ami yellow 
.shales increasiim in their y(‘llow color and fossilif(‘rons character 
toward th(‘ t(»p. J'Jnenlu/ifoerinns millhjn nne is not nncommon, 
Avhile Ijnniiteroerinns te}inesseensis. ('allierinns rannfer. En- 
eaJ}j}tto(‘rin ns rentrirosns, Marsn /noerhuis innx'sseensis, and 
many other speci(‘s of the same class are occcasionally found. 
Troostorrinns is a rare fossil and the si)ecimens are larjrer and 
more slender than the typical T. reinicanJtJ of the beds below. 
Troosto(*riniis zone. 

Yellowish shales with nnmerons tyi)ical Troostoerinns rcin- 
U'itnlti and Cnryoerinns hnlhnlns less common 

Gray, shaly limestone forming a bench on the glade 

Very fossilif(M‘ons, bluish, and whitisli sliales, becoming tinged 

with yellow toward the toi> 

Goccocrinns zone. 

Bather shaly limestone, much more resisting than shales above 
and below. This limestone forms a well-marked bench sepa- 
rating the Coccocrinus zone beloAv and the Troostoerinns zone 
above 



Feet. 



20 



10 

1-3 



11 



3 
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Feet. 

White niul gray slialy limestones and sliales which rapidly disin- 
tegrate into a white clay upon (‘xposnre. Cocrorrinus hnrca 
found throughout this division bnt most alnindant near the 



middle 19 

Gray, shaly, rather nnfossiliferons limestones 5 

Hard whit(‘ limestcme with a purplish tinge npon fresh fracture^ 1 
White or greenish-whit(* clay containing nnm<‘rons dwarfed 

specimens of Bllohitrs, Rivet (inibouitcs, PiNowhnis, etc 2 

Dixon formation. Ked and purple shales and shaly limestone — 



A.s‘t}xiospoiu/!a m{)UrS(‘N,s is a very abundant and characteristic 
fossil of the Beech Kiver, although not restricted to this formation. 
8])ecimens of this sponge in the later divisions of the Niagaran arc 
rare. S pirtfer orKj<)pti/<‘has^ Ortlm / ft ssipUra^ DalmimeUa arciiarla^ 
Flst}dtpom hemispherical Fenestella (t(‘afi<^ost<u Asti/lm)}(n}on eratcva 
and varieties, Caryotnanoti ineiso-Iobatiim and steJlatlm-sulratam^ 
are likewise abundant and range throughout the three beds. 

The three .subdivisions of the Beech Iviver foianation are, as a rule, 
quite similar lithologically and they are instituted mainly because of 
faunal ditferences. Mv. Springer’s work npon the Crinoidea will 
illustrate this portion of the fauna in detail. The most abundant 
crinoid fauna has been found in the upper or Kucalyptocrinus zone, 
where i\lr. Pate collected (bdH<rl)ias ramifer, Lanipterovrlnas tnmes- 
seensis^ L., new species; Faeab/ptoeritnts mllUtpuiae, E. ecntrieosus^ 
AUo('rimis typus^ and three or four new species; M armt pioerhias 
tennesseensls^ M. sfrlatjts, Leeanovrir}(s pislformls^ Ilerpefo(‘rinas 
yorhyd Caleeoeritms, two new species; Plsoniinfs nidJiyanae, F, 
(/emmlformls, Thalamorrlnifs oe<das^ T, cylindrieus, Thymroerhuis 
milligatHie ^ Sayerocrinus^ new species, as well as other undescribed 
forms. ■ 

roc. FORMATION. 

Just below Bob Landing, along the west bank, the Tennessee River 
has exposed a section of red limestone and shales so similar in lith- 
ology to the Dixon formation that at first sight one would not hesitate 
to so refer them. A closer investigation of these sti-ata shows that 
they overlie the Eucalyptocrinus zone of the Beech River formation, 
with its numerous characteristic fo.ssils, and are succeeded by the 
brachiopod l)eds descril)ed below as the Dictyonella zone. Red strata 
holding the same position can be traced through the southern part 
of Decatur Donuty and through Hardin and AVayne counties as far 
south as Indian Creek, so that these red rocks are known to occupy 
at least this limited area. These strata vary in thickness from 5 or 6 
feet in their southern outcrop along Indian Creek at a bridge about 
half way between Olive Hill and the mouth of the creek to 20 feet 
or more at Bob. Large exam})les of U}}einidns strieldardi are quite 
common in this division, so, for convenience of reference, these strata 
may be called the I^ncinulus bed or zone. 
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Followiiii; these red beds are shales and limestones holding an 
abundanee of brachiopods. A discussion of these strata follows. 

In the discussion of the Lower Ilelderberg rocks, Safford, in his 
Geology of Tennessee, described a locality near Esq. A. B. Gant's 
home, on Indian Creek, in Wayne County, 14 miles from Waynes- 
boro and 22 from Savannah, where a bed of limestone, holding a 
fauna of more or less mixed character, was presented immediately 
below the Black shale and above the ^Meniscus layers. The section 
here, as given hy Professor Salford, is as follows: 

Feet. 



(4) mack Shale Group, represented hy its lowest nienilier — the sandstone^ 

(:>) A layer <d j^ray limestone, eontaiiiiiij; the fossils of eolmnn C, which 

are silicitied 10 

(2) l^porr, rocks not seen S 

(1) Arjijillaceous liinestoiK' at the foot of the hill, which may be referable 

to the ^reiiisciis formation 5 



The list (column C) mentioned in the section Avas of bi'achiopods 
about equally divided between the Xiagaran and ‘‘Lower Ilelder- 
berg" species. The bed was. therefore, apparently transitional and 
of considerable interest in an area Avhere the X^iagaran and Ilelder- 
bergian were elscAvhere nnconfornial>le. 

Doctor Foerste included this locality in his studies and found that 
a considerahle stratigraphic interval separated layer 3 of Professor 
Salford's section from the Hardin sandstone (layer 4). He also 
proposed that for purposes of discussion it will he found convenient 
to a|)ply the name (Jant Vnne}sto)(C to the coarse sandy limestone 
under discussion [layer 3], and the term (hud hfd to the top of 
Silurian section, iiududing the Gant limestone at its base." At the 
Gant locality he found the “ Gant limestone " to contain Spirifer .vu/- 
fordu Diet fjo}u U(i (jihhosiu X u<deo>'^puv (‘Ohce)d)‘ica^ II dsotdui sa^opdi 
Unrhud^fs strirklfUidL and Sfdiurhertelhi {O rthothef(s) std)pl(uuis. 
At other localities in the vicinity the “ Gant limestone " Avas found to 
contain M( rJsfliu^ )H<u‘i(i-ron)(erl and G ij phhda )‘ocmcri, in addition 
to the bi*a(‘hioi)ods already mentioned, and beneath this limestone 
Avere found Avhitish clays and s(^ft limestone containing sponges, 
brachiopods, and crinoids characteristic of the Glade exposures of 
the Beech KiAci* formation. 

The folloAving section, Avhich has been compiled from Foerste’s 
remarks upon this subject, is rather characteristic of his “ Gant bed ” 
in apparently the only area Avhere it has hitherto been recognized. 

aSVcO'o// u)) hillside just northeast of Martin's mill, Tennessee, 

Bob formation. 

Layer C. Much weathered and poorly exposed limestone with Asty- 
losponyia praemorsa, Varyomanon stellatim-snleatunr 2Ieristina 
maria- rocmeri, and Wilson ia saffordi 
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Kect. 



Layer H. Rhiisii liiiiestmie, i):irtly line ^niined and partly criiioi<lal, 
with WiJaouia mffonii, Uuci}iJti.s iitricklundl, SvluwUcrlcUa sub- 
fdnnus, (Ujpidulo ronncri, Cauxirotorrhin nvtjlvvtd, N uvlcospiva 

coii(‘('}itvica , and Mcristhia maria-vormcri 9 

Layer A. Sandy “ (iaiit limestone” forming a projecting ledge 5 

Beech Kiver formation. 

Whitish clays and soft •limestone, with sp<mg(*s, hrachiopods, and 

crinoids 57 

Dixon formation, lied shale and shaly limestone. 



Foerste did not recognize hin Gant bed " in any but a Hiiiall area 
along Indian Creek in the vicinity of Martin's mill and the Gant 
homestead. AVe have found limestones and shales, carrying great 
numbers of brachiopods of the species listed l)y Foerste, snccc(‘ding 
the Beech lliver formation and extending from a point just south of 
Decaturville continuously eastward and southward through the area 
drained by the Tennessee Fiver and Indian Creek. At Brownsporl 
Furnace tliese brachiopod beds are 25 feet in thickness, and it is 
strange that the similarity of their fauna to that of the ** Gant lime- 
stone " was not noticed hitherto. One-half mile below Bob, on the 
west bank of the Tennessee Fiver, tlie red limestones and shales are 
succeeded by about 42 feet of limestones and shales abounding in 
brachiopods. The section here is as follows: 

Section one-half mile beJoio Bob, Decatur (Joanty, Tennessee, 

Feet. 



I..obelville formation — 

Bob formation. 

(/) Hard grayish clay at top, soft yellow clay in middle i>art, and 
soft bine clay at the base with brachioi)od fauna listed below 

(under (c) ) 12 

(c) Hard buff limestone, blue ui)on fresh exposure 1-2 

((/) Soft blue clay with brachioi)od fauna of bed below 2 

(c) Yellow argillaceous limestone layers, two to three inches thick, 
alternating with soft yellow clay. Brachioi>ods numerous, (lijpi- 



dula rocincri, Mrristina marki-rocmcri, \ nelrospira vont^rnl rica, 
DicUjonella gibbosa, rncinulas Icuncsseensis, and ]\llsonia saf- 



fordi, being particularly abundant 14 

(?)) Bather massive white limestone in 8 to 12 inch courses. Un- 

cinulus strieklandi not uncommon 10 

(a) Bed limestones and shales to water's edge. I.arge rncinulas 
strirklandi quite abundant 20 



As noted in the above section, all of these brachiopod bearing strata 
are grouped together in the Bob formation, this name being selected 
on account of the excellent exposure at Bob Landing, Decatur County, 
Tennessee. 

The Bob formation is likewise found at a number of points north 
of the general area just described, and here the limestoite part of the 
strata seems better developed. At Lady’s Bluff, 16 feet of limestone 
Proc. N. M. vol. xxxiv — OS 2S 
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and 5 of sliale wcmo noted in the se(‘tion. It is possible that the orig- 
inal distidbntion of the formation was equivalent to that of the under- 
lying Beech I\ivei\ and that erosion preceding the advance of the 
sea in which the succeeding formation — the most widespread of all — 
was laid down, has removed these sti*ata, particularly in the more 
northern areas. '* 

Although we might have adopted the term Gant formation for 
these limestones and shales with an abundant and characteristic brach- 
iopod fauna, we came to the conclusion that the name had better not 
])c em[)loyed. At present there is scarcely any exposure at the original 
(bint locality, and in a few years vegetation will have completely 
covered the i*ocks hei*e. The place is found with great difficulty, 
and, moreover, Gant no longer lives there. The term is not a geo- 
graphical one, and. in addition, the entire section is not developed 
there. An excellent exposure of these sti’ata occurs about 1 mile 
from Swift on the Swallow Bluff road where the shales and lime- 
stones hold line specimens of the brachiopods. Here the limestone 
layers, usually present at the l^ase of the formation, have disinte- 
gi*at(‘d in shaly material and the large r?ichnfhfs stnrJdandl noted in 
this particidai' bed occur free. 

Tyi)ical Gant “ limestone* and clays are also well exposed on the 
west side of Buffalo Kivei' in Perry County, at Beardstown. The 
.section along the Tennessee Pivei* in the vicinity of Bob is by far 
the most complete and conspicuous, and it seemed most fitting, as 
stated above, to apply this new name to the formation. 

The uppermost division of the Bob formation is of nodular, cherty 
‘‘limestone or hard shale in which brachiojiods of the genus Con- 
( hidhun are the most characteristic fossils. On the east side of the 
Tennessee Biver this zone, to which we have applied the name Con- 
ch idium. is well .shown in the Lady's Bluff .section, while west of the 
river good exposures are found at P>rownsport Furnace. 

• 

LOIJELVILLE FORMATION. 

The third formation here recognized is characterized paleontolog- 
ically by a fauna of corals so abundant in s])ecies and specimens that 
the identification of the beds is attended with little difficulty. These 
corals are most abundant in the upper half of the formation, and 
wherever their strata are well exposed many fine sjiecimens may be 
had, IhdydteH catemdabiH^ so abundant at Louisville, Kentucky, in 
the late Xiagaran, is represented in the West Tennessee strata, 
with the exception of the Clinton, only at this horizon. The same 
occurrence in the late Xiagaran only, holds true for almost all of 
the following species, likewise very characteristic of the Louisville 
coral bed: AJreoJites loni.^mUensis^ A. niagarensis^ Amplexiis shu- 
mardi^ Cladopora complanata^ C\ reticulata^ Coenites certicillata^ 
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Farositcfi crirstafits^ b\ cr}sf(ftH8-ma}o)\ F . F . faro,^i(.s^ F. louls- 

AllcnFis^ F , ulacjaro^FiH, P\ spotufUla^ IlelloUtet^ snhtub^ilata^ IJ , hiter- 
i<tinctas^ Plasmopora foll/s, C(d<‘cola tenncHr^cohsis, Theda major^ niid 
2\ minor. Short Creek, near Linden, Tenncstsee, is a famous locality 
for these corals, and most of the AVest Tennessee specimens in paleon- 
tolog’ical collections were procured here. The strata, however, are 
exposed in Perry County from Linden to a point about 2 miles north 
of Lobelville, and, as the two faunal divisions which we recognize in 
the formation are well shown in the vicinity of the latter place, the 
name Lobelville is proposed for this formation. AATst of the Ten- 
nessee Liver the Lobelville formation is widely distributed, but is not 
so continuously exposed. Its presence in the Brownsport Furnace 
section has been indicated on a previous page, and other localities 
where the formation is Avell shown, especially in the southern half of 
Decatur County, might be named. 

Led, purple, and blue shales, holding many bryozoa and a number 
of the corals noted above, follow the Conchidium limestone of the Bob 
formation and are succeeded by the strata in which the coral fauna 
is so well developed. These' strata, for which we eni])loy the sub- 
diAUsion Bryozoan zone, seem to be but 9 feet thick in the ^lousetail 
section. At Lady's Bluff, Avhere a more detailed section was made 
(page 42G) , a thickness of 22 feet Avas noted. Peeler's Pond, a locality 
1 mile nortliAA^est of AA hit field, in Hickman County, sIioavs a section 
of red shales at the bottom closely resembling the Dixon lithologi- 
cally, and of blue shales at the top. These red shales are Avithout 
doubt not Dixon, but are the bryozoan beds noted at Mousetail and 
AATbb s jMill. The bryozoa of these beds are mainly of new species. 
Several species of FistaUpora and a ncAV X Ichohonella are particu- 
larly abundant. The occurrence of these red strata at the base of the 
LobelAulle formation, as Avell as similar red rocks at the same position 
in the Bob formation, is belieA^ed to be A^ery significant in indicating 
previous land conditions. , 



Section at Peeler's Pond, Jliekman Count y, Tennessee. 

Devonian. Beet. 

Chattanooga black shale — 

Silurian. 

Decatur limestone. 

Massive white limestone 6 

Lobelville formation. 

Coral zone. Shales and thin bedded limestone with an abun- 
dance of Favosites, etc 27 

Bryozoan zone. 

Soft blue shale with many bryozoa and a few corals 23 

lied clayey shales, greatly resembling Dixon formation, but 

containing characteristic Lobelville bryozoa and corals 8+ 

Bottom not exposed. 
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A section very similar to the above is exposed at the Webb or Rise 
JMilb just south of Linden. The formations and thidaiesses exposed 
here are as follows: 



Section (it Wehh or Rise MitU near Linden, Tennessee. 



Devonian. 

(’hattanoo^a lUaek sliale 

Silnrian, 

Decatur limestone 

Lobelville formation. 

Coi-al zone 

Biyozoan zone. 

r>lm‘ shales with hryozoa and corals 

Red clay shales with base not observed 



Feet. 



1(3 

40 



IS 

11 



A ctdumnar section of this locality Avas ^iven by Foerste^ in Avhich 
the basal red shales are referred to the Dixon. In his text this ref- 
erence is made doubtful, and he notes (hat the exposures around 
Linden are peculiar in not displaying the great wealth of brachiopods 
and sponges characteristic of more southern exposures. If our 
studies are correct, these peculiarities are readily explained by the 
position of the stnita above the brachiopod (Bob) and sponge 
(Beech River) beds. To us the most striking feature of this and 
othei- localities near Linden is the great rescmlilance of the coral beds 
to the late Xiagaran section at Louisville, Kentucky. 

The upper zone of the Lobelville formation is so ivell charac- 
terized by its pi'olific coral fauna that no difticulty should be experi- 
enced in its recognition. The strata ai-e usually whitish shales so 
prolific in fo.ssils that theii' disintegration upon hillsides leaves the 
ground faii'ly covered hy the specimens. A particularly fine example 
of a glade formed by the weathering of these coral beds is the Grave- 
yard Glade, H miles west of Bob. The section here extends from 
probably the toj) of the Beech River formation to the Decatur lime- 
stone occurring in bowlders on the top of the hill, but the corals from 
the coral beds have so covered the underlying strata that the succes- 
sion could not be determined Avith accuracy in the time available. The 
corals, determined from a preliminary stud\" of the fauna in this 
horizon at the Graveyard Glade, are listed beloAV. EAxry one of these 
sjiecies occurs in the uppermost Xiagaran strata at Louisville, Ken- 
tucky, and Ave do not knoAv of a clearer case of equivalent rocks, 
judged by faunal evidence. 
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Corals al (irarcyani (Haile, miles west of Boh, Tennessee. 



Tliceia major Koinin^^or. 

Theeia minor Uomin^or. 

IfcUoUtes interslinctns Linnaeus. 
lleliolites suhiuhulatns Mc('oy. 
l*lasmoyora follis Edwards and Ilaiuie. 
Amylcj-ns shamanll (Edwards and 

Haime). 

Pa VOS lies il iseu s Da vis. 

Fiirosites sponyilla Roniinger. 
Favosiles farosus (Joldfiiss. 

Favosites niaijarensis Hall. 

Farosites erislatus Edwards and 
Haime. 

Farosites eristaiiis major Davis. 
Farosites loaisrillensis Davis. 

Fa vitsi tes ren ustus Ha 11. 

Rominycria rannuta Davis. 



Bridophyltum diviitum Davis. 
Cladoyora retiealata Hall, 

Cladoyora eomplanaia Davis. 
Ompliuma rerrueosa Ivalim‘S(iut* and 

nifford. . 

Alreolites niayarensis Iloniinger. 
Alreoliles lonisvillensis Davis. 
Cystiphyllam niayarensis (Hall). 
Cystiyltyllnm (jranitineat nm Hall. 
Iletiophytlum denlitineal am Hall. 
IJelioyhyUum yemniiferam Hall. 
IJeliophyUum radieala (Rnminger). 
IJalysiles ealenulatns Linnaeus. 
Ilalysites nexas Davis. 

Btriatoyora huronensis Uoininger. 
Coenites rcrtieilUda Davis. 



Localities ati'ording good exposures of the coral zone have been 
noted in several of the sections already presented, but the Graveyard 
Glade, Brownsport Furnace, Peeler's l\)nd, Lobelville, and Jacks 
Branch, near Linden, are worthy of special mention. 



DECATUR FORMATION. 

The closing member of the Niagaran in West Tennessee is a mass- 
ive, white crinoidal limestone with some magnesian beds, sometimes 
reaching a thickness of TO or more feet. This has been noted in 
several sections given on previous pages as the Decatur limestone. 
In the immediate vicinity of Decaturville this limestone is represented 
mainly by residual bowlders, but at Tuck’s ^lill, li miles north of 
Decaturville, the formation is well exposed. The sedion at the latter 
place may be considered as typical for tlie formation, but its occur- 
rence at many places in Decatur County has given rise to the name. 
At the bridge crossing Beech Kiver, H miles north of Decaturville 
on the road to Parsons, the white, coarse-grained Decatur limestone 
rests unconformably upon the Eucalyptocrinus beds of the Beech 
River formation, a short distance above the level of the river. Tlie 
section continues up the hill back of the mill, and altogether ai)out 
TO feet are exposed. Fossils are apparently not abundant, but Utui- 
inihis Strickland^ Wilsonia saffoi^di, Pachydietifa crassa, Fennirefe- 
pora sp., and other Xiagaran fossils were observed. It will be noted 
that all of these fossils have an extended range, so that the character- 
istic fossils of the Decatur limestone can not yet be given. Towai'd 
the top of the Tuck's Mill section this limestone becomes slightly 
shaly, and here fossils are found in most abundance. 
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Along the river bank one-half mile northeast of Perryville a large 
quarry has been opened in the Decatur limestone and a good ex- 
posure of the rocks is presented. Foerste quotes Astrivospongki 
meniscus as occurring in this quarry immediately beneath the Lin- 
den limestone. Careful collecting here shows other Xiagaran fossils, 
so that there is little doubt of the correctness of tlie reference of this 
limestone to the Decatur. 

The section at Lady's Bluff presents the Decatur limestone so well 
that the following subdivisions (‘an be noted: 



Dccotur Umc.stonc of Linh/.s lEuff, Tcnocsst'c. 

IJmlon formation _ __ 

Dec^atiir limestone. 

Yellow, argillaee(His limestone 

^Massive, white magnesian limestone 

Argillaceous, grayish limestone weathering into shale 

^lassive, magnesian limestone, grayish at top and yellowish toward 
bottom . - 



Fppt. 



ao 

11 



20 



Lobelville formation 



Although the three localities mentioned above afford the best sec- 
tions of the Decatur limestone known to us, still favorable exposures 
for its study are found at numerous other places in Decatur and 
Perry counties. Southward this, as well as the underlying Lobel- 
ville formation, is usually absent, the Chattanooga black shale or 
Ifelderbergian strata i‘csting upon the Bob foiination. 

The following composite section of the ( )i*d(jvician-Devonian strata 
of west Tennessee was prepared from a study of the numerous indi- 
vidual sections studied in this area. 



Silurian (Niagaran). 



NO. IG‘21. LA TE 



yiA OA 1L I .V ETfL [ TA—PA TE A ND BASS LEU. 



427 



(Uimiiositc svciiou of Onloriridu-nrnmUtu ntrlcs of trrst r< nnrss('r. 



Columnar 

,':octiou. 



l)osrriptioii. 







10' 


•.* 


■l-\ 












50' 






EE3 



35' + 



('hattanooga blaek xshale. v i f i i. ,tw. 

Black, fissile, carbonaceous shale, often wUli a band of pbospbaiu 
material at the base and a layer of phosphate nodules at the top. 



Hardin sandstone member. , 

' Sandy shales and sandstones eontaining fish remains. 

^ ^%uVceous*l\mest(ine weathering into beds of angular chert fragments. 
Fossils of Lower Oriskany age often extremely nlmndant. 



' \lassive crinoidal limestone in lower half and blue shales and thm 
limestones in upper }»art. < \innirocrmuiS saftordiii^ the mo^ conspic- 
uous fossi 1 of the lower 1 imestone ( Ross bed « >f Foerste ) . The upper 
shalv beds ( Pyburn beds of Foerste) are crowded with fossils of ^ew 
Scotland age, Stnatopora issa, Favof^itfS conic us, Calloporapciylefians, 
Eridotrypa corticosa, and Lioclema cellulosum being particularly 
abundant. 







Ma'^sive white, coarsely crystalline, crinoidal and magnesian lime 
stone becoming yellow and slightly shaly at tho top. 



Lobelville formation, 

^ YeUmv ^c?avs and thin clayey limestone crowded with corals. 
Several species of I\wosites, Heliolites, Ihecia, Cystiphylhon, 
Halysites, and Plasmopora are very abundant. 

White to blue shales holding a few corals and many bryuzoa in 
the upper part; red to purple shales and argillaceous limestone 
with the same fauna making up the lower division. 




Silurian (Niagaran). Peri(Ml. 
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(U,m s(’(‘tlon o/ Ordocician-DevoiTnin rorks of west Tennessee — ContimuMl. 



% , rolnnmar 

^ I .<<ection 

I 

2 I ( Lobelville). 




lk*s(*rip(iun. 



Hob formation. 

ronchidium zone (In'). 

Massive erinoidal to argillaceous limestone with few fossils, species 
of i'onchUlium being most eharaeteri.stie. 



Juetyonella zone (30'). 

Blue clay and shales erowde<l with brachiopods. Dictyonella gih- 
bosa, (rypidula rotmeri, Merista tennesseensis, Uncinulus tennes- 
scensis, and ])'ilsonia saffordi are among the more common or 
characteristic forms. 



rncinulus zone (30'). 

(fray massive limestone at top and red shaly .strata in lower two 
thirds. Large examples of Cncimdns .strirkkindi are nwmeTows 
and the most noticeable fossils. 



Beech River formation. 

Knealyptoerinus zone. 

Fossiliferons, dark blue shales and tliin cherty limestone, becom- 
ing yellowish toward top. Eucali/ptorrimis milligamie and other 
criiioids characteristic fo.ssils. 



Troostocrinus zone. 

Blue shales with a bed of compact limestone 5 or more feet thick 
at the ba.se and a .similar limestone band developed in the mid- 
dle part. Tmost<fn’inu8 reinivardti abundant and characteristic 
of this division. 



(’oecocrinns zone. 

Blue to white shales and shaly lime.stone readily disintegrating 
into clay. Fossils abundant with f'ocrocrinus hdeen as the diag- 
nostic form. 



Dixon formation. 

Red to pnrp)le shales and clayey limestones with occasional layers of 
white argillaceous rock. Fistulipom ftemispherira the only abun- 
dant fossil. 
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xcriiliii of (>r<lovU'itiii-l>rroiti<ni rorlc.t of ii okI r<'iiii< s.-« e—C<>\Au\MoA. 



(’^)himnar 

section 

(Dixon). 



DestTi))tiou. 



^Compact to white argillaceous and subcrysialline limestone with 
few fossils. 



W argillaceous limestone, holding the typical 



~ j I Waldron fauna. 



^ \difk to reddish purple argillaceous and crystalline lime- 
stone. 



Osg(^d lim^tone. argillaceous limestone containing Stephan<>a'i- 

Pi^ocHnas uemmiformis, and typical Canfocrmiis 

ornatits. 

“ “ivwl'e’ tSom/w orystamne, tossiliferons limestones with greenish 
brown chert. 

^^™Btoh”3eiTn\,pper halt, eoarse grained, cross bedded 1^ 

® Sisnhatic limestone in lower. Phynchotrema eapax mb- 

fpiadrata, D. proavifa, Strophomefui planodorsatn, and Khomboti ypa 
quadraUi observed. 



^ Coarse! y'crvstalliiL phosphatic limestone weathering into abundant 
r^hert The lowest laver is of dark cdnglomeratic material, made 
up of the casts of Cvcloras and containing large and small fragments 
of the underlying Hermitage limestone. 

Tvfmi'tis nHncU^ti'iuta, Schizocranui riidis, ^ *’ 

^Zygmpira modesta, and Jlindia sphaeroidalis are occasionally seen. 
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NOTES ON DISTRIBUTION OF THE BROWNSPORT GROUP. 

The geiienil distribution of the various late Xiagaran formations 
in tile valley of the Tennessee Iviver has been noted brieti}" in the 
preceding pages. Leaving this area and proceeding toward the 
Central Basin of Tennessee, the most eastern exposure of tlie Browns- 
port, according to Foerste, is along the Nashville, Chattanooga, and 
St. Louis Bailroad, at the bridge ii miles west of Pegram, about 21 
miles east of Dixon, Tennessee. Here, following Foerste’s descrip- 
tion and section, the base of tlie Browns])ort is a very fossiliferous 
(day, S feet in thicdviiess, directly overlaid by Mesodevonic limestone. 
The limestones underlying this chn' bed are referred by Foerste 
to the Dixon and Lego, the latter formation being made the equiva- 
lent of the Louisville. We can not agree with these determinations 
and believe the sections jn*esented below will lU'ove at least that his 
so-called basal beds of the Browns]mrt are the eijuivalent of the coral 
beds of the Lobelville foianation, while the argillaceous limestone 
at the base of this section apj)ears to belong to the lower part of the 
same formation. 



Scciioii ai vailroad hrUJyc, II miles irest af l*e(jnim, Tennessee, 
Devonian. Feet. 

(Miattanoo^;a lilaok sliale. Lower layers with rather nniiiei-ons lingn- 

loids — . 

Hardin sandstone. Kathei' massive, sandy shales with C’yeloras 

and lingnloids 1-2 

Mesodevonie limestone : 

(?j) ^lassive. arenaceous limestom^ with Trojtidoleid us enritniius, 

A nei/nx rinus, etc. ( I lainiltoii ) 1-2 

((/) C’oarsi'ly crystalline, inassivi*, crinnidul limestone with Toly- 
ixn'u sh umnrili, Cijsiodiet ifu yUheeti, X ueleoerinus ver- 
neuillianus, etc, (Onondaga) S 



Silurian. 

lA)belville formation. 

Fossiliferous bine and yelU^w shales holding the following spe- 
cies: Cnieeohi lennesseensis, Fnrosites diseus, F, fnrosns, F, 
renuslus, TheeUi mnjor, T, minor, llelUdites iniersiinetus, H, 
subi utiulat us, II. mieropontf. IlnUfsit< s enlenuUii us, (dndopora 
relienintn, Ainjpn relieuluris ninpurensis, Fpirifer foppi, Vn~ 
einuius st riehdnndi, Meristiiia mnrin-roemeri, Wilsonia saffordi, 



etc S 

Argillaceous limestone with a few shale layers oOT 



Fossils few, but several corals of s])ecies occurring in the 
shale above were noted. 

A very instructive Xiagaran section is exposed in the quarry 3 
miles west of Newsom, Tennessee, at the end of a short spur from the 
Nashville, Chattanooga, and St. Louis Bailroad. At the time the 
■section at this locality was made the quaiay face was so steep that 
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it was almost impossible to collect from the various strata in ])lace, 
but enough paleoiitologic evidence was secured to indicate the cor- 
rectness of the correlations indicated. 



Sccfion (If (jiKirrif, .i mU('s ircsf of Xcwsom, Tennessee, 

Devonian (rhattnnno.u:a ) black sliale 

Devonian limestone (Onomlai^a ) 

Silurian. 

Lobelville forma ti(ni. 

Yellow shales with the coral fauna of the T.nbelville formation 

Massive, arjjillaceous limestom* in nnper pai’t and more crystal- 
line toward bottom. Probably efinivalent to lower part of 

Lobelville fonnation 

Waldnm shale. 

Fossiliferons blue shales and limestones holdins: the ty|»ieal Wal- 
dron fauna. 

id) Blue limestone 

(c) Blue shale 

(b) ^lassive limestone— 

(f/) Tyi)ical Waldron shales, dai-k him* in color and very 

fossiliferons 

Laurel limestone (to base <d* section). 

Massive ji?ray ajid i)i]dvish crystalline limestone * 



Foot. 



G 



If) 



1 
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Proceeding* northeastward from the West Tennessee geanticline, no 
strata older than the Mississippian are encountered until the Wells 
Creek Basin, just southwest of Cumberland City on the Cumberland 
River, is reached. Here a local uj^lift exj)oses strata as old as earliest 
Ordovician. Foerste has studied this area and the following section 
is compiled from his notes." Tn this the identification of the Dixon 
and Brownsport limestones is of particular interest, and the general 
section is apparently that prevailing in the Tennessee River Valley. 



Section at ILcZ/.s' Creel: Basin, Tenn(\^see. 

Devonian black shale 

Helderbergian (Linden) limestone 

Brownsport limestoiie. Astra os pon^/ia nieniseus found near base 

Itixon formatio]!. Dai’k, red brick clay rock 

“ Gleiikirk ” limestone (Laui*el, Waldron, and Lego combined) 

Osgood limestone. Bed clayey shales and limestones 

“Clinton” limestone. Massive white limestone: cheidy in iu)per part. 
Ordovician (“Saltillo”) limestone 

In East Tennessee and in the Appalachian in general, Xiagaran 
strata proper are wanting, with the exception of several small areas 
near Sneedville, Hancock County, Tennessee. Tn his Geology of 
Tennessee, Professor Saftord described the occurrence of the Meniscus 
limestone, giving it the special name Sneedville limestone, in the 
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Powell ^lountain group of ridges in East Tennessee, and publishes 
a section « in which the ^Meniscus limestone is identified between the 
Dvestone (Kockwood) group and the P>lack Shale. Ilah/i^lfe.s catenii- 
lafus and other fossils were noted. We have not visited this locality, 
but specimens in the U. S. National Nluseiim collections indicate the 
l)robable equivalence of this limestone with the coral beds of the 
Lol)elville formation in West Tennessee. This identification is in 
keeping with the facts concei'iiiug the wide extension of this coral 
zone, but the section here must l)e restudied before a definite correla- 
tion can l)c made. Professor Sa fiord notes a locality 4 miles south- 
east of tl)e salt works in Anderson County where a cherty bed in con- 
tact with the black shale is well charged Avith corals. The fauna in 
the U. S. National Nliiseum collections noted from Sneedville are 
/la! l/,s/fes^ cateinilatax (large and snuill me.sh), II. neai* nexus, Faro- 
sttes faros}is, F. renustus, IlelioJifes cfr. vdcropora, and several spe- 
i'ies of large ( )rthocerata. 

In southern Indiana and northern Kentucky the .strata of Silurian 
age between the Waldron shale and the overlying Devonian rocks have 
been designated the Louisville limestone by Eoerste. The publica- 
tions of Hall, Netteb*oth, Lyon, Davis, and others have made known 
a large fauna from these strata, but, to the best of our knowledge, no 
detailed account of their sti'atigraphy has ever been printed. Such 
an account can not now be furnished, but enough is known to indicate 
that tlie Niagaran limestone in the immediate Aucinity of Louisville, 
Kentucky, haAc re])resentatiA es of the Coral and possibly the Con- 
chidium beds of West Tennesse(‘. The u])])erinost 8 feet of the Louis- 
N'ille Silurian section aiv of argillaceous cherty limestone, holding 
great nnmluu's of the corals listed on page 447. Beneath these layers 
are about 40 feet of strata similar lithologically but containing fcAAcr 
corals. 14ie next loAvei* i*o(4vs are ex})osed along Bear Grass Civek, 
Avhere the sti*ata are seen to \)0 blue in color and cheidy. Here fossils 
ai'c scarcer, luit the preAailing forms are j)entameroid brachiopods. 
The Louisville limestone, therefoi*e, in the immediate vicinity of 
IjouisAulle is a})parently e(|ui valent to our I^obelAulle formation and 
not to the entire post-Dixon Niagaran formations of AVest Tennessee. 
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